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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain depth information 
with fidelity to an object by obtaining parallax 
information from a stereoscopic image at a plurality of 
visual points through majority decision. 

SOLUTION: An object image is received via image pickup 
lenses 11R, 11 L and converted into an electric signal by 
image sensors 102R, 102L. The signals are respectively 
converted into digital signals by AID converter sections 
103R, 103L and fed to video signal processing sections 




104R, 104L. Object separate sections 105R, 105L 
separate an object 2 into the main object whose depth 
information is desired to be measured and its rear side. 
An image processing section 202 obtains parallax from 
the digitized signal of the object 2 and conducts 

extract processing of depth information from equation I c 
and obtains an evaluation function. Parallax information h Ci,y.*>- see ^u,?.*) • 

from a stereoscopic image at a plurality of visual «.-.*..,«7*-— . a< «,> < 

points is obtained through majority decision to obtain 
the depth information with fidelity to the object. 
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[0 0 6 4] El 5 ( a ) |£:ioV^, 1 2 0 0 £>ffig 

fc*«|if«d»fett»JMftl 2 2 0, 1 2 2 l3&5§|tt5o 

i^i2 0 i^fl^6iift^5)f«Mi 2 

2 2, 1 2 2 3^§UtS 0 SClTKIMlflDtC 
£ 0 roj;5l3:U-cttHiUfcfe*^Bl5 (b) fcS*S*t 

Tl/^o rt^ttttJ3te*ttl 2 3 0T?fc9, a, b, c, 
d, e, f, g, hXm&ftZm&XhZo 135 (b) 
X\tmm^l 2 3 0©±C«?#Ol«l 2 3 1 

[0 0 6 5] rtbS:H^:5cW(-ff WAtf*^* 

/um<z>m4\z.7jkirx, y, z*ii^e>a!(2:^s:iiaj»5> 



(8) 
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Sr*^Sr*iJWfLTt>fiV\ m*El4(^ (0, 0, 

o) a>e> (xo, yo, zo) s^«k?>igi-<D-r&5o 

[0 0 6 6] rtb«aS$SnS^S: (x, y) fc-fft 
t. x, yfctTffi (8) (9) *T^bixS 0 

[0 0 6 7] 



14 



* [ft 8] 

[0 0 6 8] 
[«9] 



10-2331 1 



(8) 



y - f y ' / z 



( 9 ) 



(?)■(;: 



0 0 
cos a> —sin op 
in o> cos ai 



cos 0 0 sin 0 

0 1 0 
— sin 0 0 eos 6 



cos # —sin $ 0 

sin cos ^ 0 
0 0 



30 



0 



X' , Y' , Z' It, X, Y, Zjffi«R_kC5fite«r-?:*ve 

a, b, c'>7 h$*ittiewMglSr^UTV>So 
[006 9] fiU (a, b, c) liMlllOrol 

tiffi. co, e, <m^^Nl4lc:*-t-J:5i-#X, 

y, zn<Dm , o<Dmun^-r a mf**^7co^t 

#^-t/KOW^fc©ffi|» (a, b, c) |-*j-LTg!*vr 

[0 0 7 0) Cgt>x, y W^B^fcT) 7 7 Vf—^ %:&Wct 
ZWlXibZ,, x, y«s«»«[-C*V^#^tt, 

[0 0 7 1] B6ttc<0J:5tebT*fH**&#S»Ji 

[0072] m^P^mm^hmn^mm^m-f-^^ 

t, 7 0 ir, 7 o i uaia i y i 4UH&*fl£ 

frfc:fc&«:feft«&-C% £1.T> !&g(a&DT7 0 1R£ 
;&BH&, 7 0 lLSr&ili^StfEaii-So 7 0 2R, 7 0 2L 
(i^S'v'ttttl^SgCTN £#Bjflfc7 0 1R, 7 0 lLd>£> 
^ix-^ivts'^SrttHiUfclBlfcSr^fifc-fS. 7 0 3«SE 
#BHfc#j£j£ttffl&3«S-C, SZffcBHfe 701 R, 701L 

(o^fi^nozmmit if 5 v ^ ? mjsp^j-^c tv ^5 

t?, ^s/i^tttiJMaa7 0 2R, 7 0 2Ui*3V>T^ y v 5 
MfctwSfifc 2 owWIfe^co-tix^fiOBiSg^ if ? »^ 5 

[0073] 705 ittmmmtum&x. n^mm 
mm^ 703 rv^ -y vm&ttj&MMtimmu 7 oa<d 

avSrWWrU **©i^!il&*^5*!iJl£fT? 0 7 0 6li 



5 0 7 0 7ttHff£fi|##*»ffi8H8g|S-C, *r^Bi« 

20 8R, 7 o 8Ltt#m^ttttJ^asp-e, KfffigB<D#m££- 
[0074] @7m^, *i\ ia i ©ham * y i 

4{r*&W$t^TV^-5iE^pJ^7 0 1R, 7 0 U^?)2o 

xm*m^x&&mi&tt}&&mmitmi$7 o 3x-&fcm 

»70 1R,70 1 LWttftfflCd^-ttV-^iXWlIiSl^if 5 

30 fc, 2ogw«iafi, m&irz>jimjj&:t:m^x^5>i? 
m&tti&M.ti\tiitimn7 o 4 (iT^yt>s^^$^ 2 

5 a» m-r 5 Aaa -0 & 5 „ 

[0 0 7 5] ^y^Mfeco£j&tr|I|L-C«\ ftxE-r^^a 
a^SrfflV>fc3is'i?ttttl«iae»7 0 2R, 7 0 2L£;fr 
LT^fiS; ^ 1 o i: -T 5 o 

[0 0 7 6] JJctc^JBttBf f*» 705 
T-^tt^ixcO^^.ttW^agP 703, 7 0 4 ?>©(£} 

40 mm t a y e><o»rt?M«**-sfc t * ««* 

irfcWffit?fc^o 

[0 0 7 7] ftW^^y^t. »?>*tfc»«A«0fi:» 

mfr-tmmt^x, &mM&mv*mm&m^x, =t<r> 



(9) 
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[0 0 7 8] ±&XT'yy>Zmx, '&btvKL%tfcM&* 

m ^ x mm. <dwm *m ^ xm^-w- v&n t it m z % 

[0 0 7 9] HftSiJSteJtfE (2) TZXWLW^tcmyx 

[0080] mzMi&&ttimjjm%m.w-rz>tf. 

R (a, b) =£ 2 | 1 

1=0 i=0 



16 



* 10 



[0 0 8 1 ] H9|cl7j%i-J;p^NXNii)5^cc>x^7°l — 

«A^Bj{£fi©^fiB«8Eia (M-N+l) 2 ±XW)^ 
L, TIE (10) itKJ: fr^R (a, b) 
/Hefts i^iry/w hBH£Gr>firE£#«>-C, NX 

So 

[0 0 8 2] 
[^1 0] 



(i.i) - T, (i.j) I 



(1 0) 



fit, (a, b) fiPiflKrtt^ttSx^T'U'— hWlfeco 
£-tteg£*U I»(a,b) (i, j) IZtem&VUftM 
{£, T t (i, j) (teiii^^^^ttlLf'^v^u- 
MffiftTfcSo 

[0 0 8 3] ^s/v'ttttijfete, «SJx.lit3^— F7^/^ 

g (i.i) -tqitCdCi. J>-f<i+i.j+l)) t +W<.+i.i>-i<i.l+i)) a : 

[0 0 8 6] [Sl2] 

g(i, j)=ab»lf (i, j)-f (1+1, j+l)}+abs {f(i + l, j+1)} 



[0 0 8 4] nA-h7^/u?S©i^tt, ATliBtefc 
f(i,jK UABf«l&g(i, $)t-rZ>t. Hi, j)3fctfg(i, j) 
(4, TIE (11) iS&O 5 (12) 5£»;iJ:*)3tt*5 0 
[0 0 8 5] 
[111] 



(11) 



(12) 



16], Y^iRiroiii^wflt* f x, f yt*L, e£^rro:7 

[0 0 8 7] 
Itl3] 



f s = 



- 1 

- 2 

- 1 



0 
0 



1 

2 



(IS) 



[0 0 8 8] 
1*1 4] 

- 1 

f y - 0 



[0 0 8 9] 
[»15] 

0 =tan -1 



- 2 



- l 



(14) 



(1 5) 



(bftiaSrfToTaty^ril^SrttWi-So 2<Wb«iS^ft 

[0 0 9 0] J^±ro^fe(cj;oT*«)e ) ixfcftfT^W# 
SrH^-TSi:, 5J-ftS 0 I^EH-*3V>T, 13 4 

[0091] mz.&w.&x<o&#mm£ v&btntun 



^mm^mm^^^xmi o^m^^xmrn-r^o mio 
±&<D£o\zi,xmtb,titz.im.MX(K>&fcmi&frb 

I^E(^*3V^T, 100 1a, 1 00 1 bli#f)hfcl^ 
(DiC&m&frlbiD&ft ZffimX'fo&o 1 0 0 2 a, 10 

02b ^mmm^m^m^x\ nbtitc 1 atcoiinw 

tA'^ftfttigf 100 1 a, 1 0 0 1 b SrSL£&CD 
5, 1 0 0 3tt*«S«*©tt^*«ffi*|$-e, tt-S*wfc 

&W:fabCD&mfc<D% : ft£ffimi 001a, 1001b 

kmvx. mmw£irnffims:&x, nhtit^-mmn 

5rh 5t^>ft< fct>3o6HJi©*«(ca^CT?»feHfc 

40 Sr^&ifc&JlSrfir 5 o 1 0 0 4 /w— a x^g*S« 
#j£tHS|5-t% ^3V«*«f#SriiSW*-5. 10 

[0092] ia i o trfc^-c, #^fc3:flqii&a><b<£> 
MfMiooia, i o o i btet%*M*£.}$£ti 
S„ — Hl©««^s'K#a9©»MilB^»^tfSr 

#^^fc*fT#1»^^mS^w^«|gBl 0 0 

2a, i o o 2 bicxvm— &tnzmmmz.9i&-rz>o 



(10) 



0-2 3 3 1 1 
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112 o km— (P&aoB-cb&v. 
[0093] m—znizmm&iz.&m-rz ^t\^x<o. 
g>&&x'&bn?tmm*m&Lg,<irz-t><7>xabz 0 m 

[0 0 9 4] *Ji|IE-Sixfcffi«3R{iaE*Snfc*l¥# 

[O0 9 5l 011 (a) f A (20000, 200 
20~2002 2) \-Z$>Z>®.&T : '&btltc0kn${%m 

sr. o (20001) n^w^nhfht^n^mn 

Sr. □ (2 00 0 2) tt&©&(O^T?#e>*Wh||?T£ 
1**8£\ Ull (b) 4\ * (20003) It&Bt&tBi 
aSr*Lfc«©IMT#««Sr-€:ivP*i*-r. 2 0 

0 1 0tt3ooa*i>fe*ff*f*^l«LTV^«« 

-eabSo 

[0 0 9 6] KW©«*{t©;fc»»£AfT*flMS 
»4» X-Z©-Jjc7cffi«-C«UT*J9» «3PflEttY*fc35- 

[0 0 9 7] ^ 3«jfii!i>e>©*fT*flMBA (2 O O 0 
0) , O (20001) , □ (20002) i>mbftX 

*5U, *<©^***w**»w*2 o o 1 ok^-os 

Stftbtlt^S. b^-5{-H : fT$1f«2 0 0 2 0~2 

00 22©i5t, flfe©«j£;o»b#&n;fc11t«UtJfc-"<T 

$82 0 0 2 0~2 0 0 2 2©J: ? tfc 5>-f- 0 
[0 0 9 8] r©^ofcitaiS:l^*-rsfc«)t-, 

8L&fttehtz.b1r<ox, ^fx^^m oo20~200 

[0099] io^ti>?>'M< tfc3«tof>©ff 
fflU lo«H-*#<*S*«*«#S:*-*-*©W:|!St** 

N-l K-l 



18 



*-tzzk*n?o rrm fttT#i#«J2 o o 2 o~2 
0 0 2 2^5|»*^tu5 0 l&ife-f 5;tf?£i LTti, ffi^ffi 

[0 10 0] Ifcfe fctt, (200 

00) , O (20 0 0 1) , □ (2 0 0 0 2) fab¥-t% 
£&5^LT\ 9tmbk*fT%HM1t (2 0 0 0 3) Sr 

. [0101] ^fir^it^TV (2 0 0 0 3) ttS^ffiisS 2 
10 0 0 1 0<D<£X'&binSfrb, £#£#5fc£>l;:*fc53'l 

ll (b) l^tip^lfUfSl* (2 000 3) Sr 
[0 10 2] #&*&3<Z>ISK<Z>||fT#tim£:#5 

mUX. ftfrSWWOWWttK, HfT^tiffSA (2 
0000) , O (20001) , □ (20002) <D 
f*K jELV>t>£>£:Sffl LT?t< n kXi>&\>\ 

[0103] hm> ^^feast; i oSrgsnts«ia£( 

So 

[0104] 0 1 2(75 (a) teZ" (X, Y) 5:^-^0 

T-fc<3, ituttiSLfe (t) ±0#fe*wfcftfT#flMBSr 
^-riar-fc-So (b) (t + « t) -e#e>tt 

/fcJWT#'IWf8z«* 5 ' (x, Y) Sritt-S*tfc*iRj*»fe 
ftfcZ' (X, Y) Sr^-rmffc5o (c) (4 

(a) t (b) &*:iveivmffimz (i„j.) ttiti 

feP>tbfc^liSr*i-Et?fcSo (d) (a) Id (b) 
30 & (i 0 ,j,) i/7 h $tbTSfe?5^ctt®?r*-ri2|-efe 

So 

[0 10 5] 01 (dtittS^y 7^&B^gf51 3^5 

&mzmmmx&> *> . fifwraa* e>©**T# ttww* t> 
it5«r*<o«^, r ©»Bftt*-rn*»4/h soffit * 5» 

*VC*J?>, gtt^<0jB!3!l{bSrEI53t»{r, 01 2tt3 8L£ 
fatb&ffinx-ittK , 2^^^>rotS«Kc:LT^So 
[0 106] mfctfiJpttfTfE (16) SCSoTfix 

40 [0107] 

[ftie] 



Q(i.j)=E £ I Z 

1=0 1=0 



(k. 1) -Z 



i+* t 



(!.]) 



(k, 1) | 



(1 6) 



ffiStutU j,«rffli^TBBi2 (d) K^-TJ^Ki 
SrtlTf^-To 

[0 10 8] *T*n^**i^|lifT#t9$8 c K |h!*50 



offit^rffl^So m—k¥m-rzmmki.x\-z, tie 

(17) Saft^tt (18) ^?rffl^S„ 

[0 10 9] 

[»17] 
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( x o- x i) »+ ( y o- y i) ■ + 

[0 110] 

a ( x « - x i) *+ b ( y o- y >) 

flU £ 1, £ 2tt*lWB, a, b, c, dttSSftfll 

[0 111] #J*Kfa = b=l, c = 2tL> BgffiWift 

[0112] dtiz.m*>ixitjiw>mmfrhmm*ff 5„ *§ 

[01 13] 113 (a) tcfcj^T, CX •ttttttl£*t 

fcJIfffcllWKr*— *Z«(X, Y) i> Z' " Sl (X, 
Y) ^i„ j,->7hUcZ' *"« (X+i„ Y+j,) 

x*fo9, 012 (d) iz&i-tzw&mmz-z-xw-m 

U -i^7ET**L7tt»r-fcS 0 Ull 3 

(b) {d*5l^T\ Ote+ra^Jilffl^**^*:?*— 

[0 114] MRB^&i: LTtt, iKUgffiffiK *^?-f f 

[0 115] j^_t(^ «fc <9 . fffBKjttjft&a>&0JBll$«$: 

[0 116] *fc«l»*»6>©*tf#fllf«titfrBI(l*»6> 
roft^T#1f^<73©E^-i^ol,>-C, il4~@16»^ 

[OH71I14 ti&g* i omsoih El 1 5 
# 2<7>1fe£:m. 016 (a) (**0;a# 1 2<D&> 

*Klii«:^-*m 016 (b) f40l6 (a) 

[01 is] 016 tf, mmcom^mu\^>y^-^rA 

YXOXte&ft^tHWL*:, 1 000 1~1 0 0 0 3tt4* 
10 119] *f, 

M^TB16 (a) ^^^V^A^Gg^tiSSftkn 

ttfc*B LTJLSi, 016 (a) 5 teBSfc© 

AIM&^y^^AlJwAanitfji: LT#£i-£> (r 
rtfflAivfy/A^MH 5W3tL(Jiti^i-5) „ 
[0120] 4", 016 (a) CO^fTtlt^l 0 0 0 
1, 1 0 0 0 2i^B"f-Si:, Z.tlb0>$Lftffifofab<O 
*tt#*«tt*ia«*»fe©««J: 9^HMfc«Vffl LTV 1 

5UfT#ffi?$ftl 0 0 0 3«*M\ i©ai^S:«ffc**ff* 



(11) 



( z 



#1?1 0-2 3 3 1 1 
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(17) 



n) *< t 1 
[t£l 8] 

'+(! '<i2 - lie) 

mnt l-tsubu *fTt«f«i o o o 4izmm-rz> 0 
wi-^^ir^-c^sfcww, mast*?* <*m-r 5: t 

» -v ft t£ ^ t v * 5 K K:# 1 -f 5 b "C *> 5 „ 
[0121] Sot, 

(1) (tSW*»feo*MT#«#J:9^ , HW«)'b<ottl8t*-*- 
10 S 0 

(2) •**a»&©ftfT#w«±0ratt&*ST?**fc 

(3) »9»«l9|S^e><9l*«2:AflcSi{»^&«>1««lSr«[ 
tV^ofctE^aSrff 5o £©J£*«rHie (b) 

1% 

[0 12 2] £*tfcJ:0£ttfc UTi»#fce*-Cite, 

[oi2 3] («2co^jiro^ffi) mz-s 2 

[0 12 4] &&M.<n&Wmm*bv>9kft%'ftW(0&& 

[0125] 117t, 1 5000~1 5 0 0 2life5 

u&x'&timigmm. i5oio~i5oi2 ^mms. 

[0 12 6] 3«^-C'#?>ixfc01 7(a) 
If $81 5000~1 50 0 211 1^0^^ h^Wj; 5 l£ 

«a«o*fT#l»««!!3a-tr»±»|g»S:#*.sio-c, ^«>Bfc 

$Wfitt0 17 ( b ) 15010~15012 T'fc 

[oi2 7] (ig 3 comsw^flg) *mw<Dm3 

[0128] 018 \H.^WM(OW, 3 
W«t«MIA/iJIB©«Wt*r*^-^iay^H"r*>9, 1^0 
^> 1 80 ltt*»^<Z>*y7±9*iliii(lA^J*a, 
1 8 0 2 1 8 0 3 ttSi^i^^^a^©, 1 8 

0 4 (4tt¥^Sd#©:, 1 8 0 5 tt»[¥ft:^«Jffl«W# 
a, 1 8 0 6ttBf«A^UW»*a-C«>S. 
50 [0 12 9] 6tT, ±«B»rii^*SB«fflf#A^«B© 
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»f^SrlttWi-5o K«A*J*»1 8 0 1 KM&Atlfflffl 
fil 8 0 6^4 "9#Jffll$ixtt^l 8 0 2£r»<rr 

■5 0 »iesnfcH«w:i:ft:i»««!!a*ai 8 0 3^ 

£H5<, tk?flE0titli¥ftl 8 0 5 ttBffcA2»*» 1 
8 0 1 ^s«^fls: 1 8 0 2 5 4 5 l£> & 

&£ti&Zt 1 8 0 4$r#»)£-tfr3 0 

**tfc J: 1 8 0 2 #»«t5. tfc£flc&»#& 

1 8 0 4 ©BHM^T"*** £ , tlE9flcfMHiMfP4NK l 8 

0 5 ttiEflKA^*iJ»#a 1 8 0 6 tiff -§-S:ttJ^j U ft¥ 
»1 8 0 2»f5J;5m o iixSrHkOigi-ii: 

[0130] mmcWiw-#&W}Mm&& 1 8 o 5 
»4tt^«cBHb#a 1804 w^t&^T-ts t , 

$R&3^a 1 8 0 3 -M&^£M£lS^a 1 8 0 4 (D^tftft 
Sr*-r«*Srffl*-t-4. Sc ffctim&S^a 1 8 0 3f« 

«je-ri*»»*^-c#fe*vfciiifft*»e>*^«ti 802 
5a»b»e>n5-t<z>£#<£>ift^f*:i 8 o 2co&m&&m 

f>4fflV^TSlftl 8 0 2©£#05ft#te$R£r3ti«>-CtfJ 

[O 1 3 1 J BiA^fSl 8 0 1 (4 2-^ro«^^|c:J; 
94ft*$*K r<D2-&<^»fla^03fett»4 5 PtfT% *tvt> 

Mt-*Lfc (i) S;*fflv^^«Ei 8 o 2*-e<7>8B8§ 

*>5s65.W4*<, S^2^W«^W^t$S^5pft-C7iv^ 

1 8 0 2 5 r t*s-C#6o 
[0132] ft^ffc 1 80 2 ti&W-fc&Wl&m 1804 

BiAAftl 8 0 1 K4 9»*S*t5. 
1 8 0 4 ttSt^ffc 1 8 0 2 £-£5 
t><£>-t% *HJtcD^t?»40 1 9 t^-T 4 5 tHEJte*^ 
— 1 9 0 1 X&V, HHg^— v^l 9 0 1 f4;*X 
I/?*-? 1 90 2ia9 H*|c#UCI§HEU tt^fc 
1 8 0 2&|Hlte£-ti:5 0 L^L, r <DW%-ifc&W)^Wt 1 
8 0 4 li|H|igXf - V s 19 0 1 tfcSMli* < > x, 

¥ffci so 2 •b<DXhM$i5Jxb^\ 
[0133] v&#»mmm¥gk 1 s o 5 tttfc?* 1 s 

o 2^&©i:&1f$8£jfcJ65*:«>lc > 4*?fl4MbJ?fti 
8 0 4Sr«HliS*5ft!l»«rfT5o K> *MM<DMmx* 
(4B11 9©^fytV/*-^ 1 9 0 2 dfcfLT&S^: 

4 5 f-iHfeA^a 1801 a**ffe-e# s^Sfja-efc 

[0 13 4] r©J; pi^LTW^^S^VwxfcSrgi't 




(12) iRfM^l 0-2 3 3 1 1 

22 

t\ Xfyfy/t-^ 1 9 0 2»4|SI(SU «t¥flsi 8 

0 2 5:(H]te$*5o nm^wcm&mtiism^wt 1 8 o 5 

1 80 3CS L-Xte^tefeWi^Wi 1 
8 0 4^«P»bfc***i-flH9'S:ttJ*-*-5. *%M<DM- 
mx-te^Ty^^"?^—? 1 9 0 2(i*t-LTtb^3bfc/N° 

/^issrm^i-s. &s#»miwv?mi 8 o 5 

fcfcfl^flc&lb^a 1 8 0 4 ro^id^^T-TS ir , 
T*r^«*&HttlA;WM»#»l 8 0 6 K^LTU^ 

10 [0135] HtfeA;*JfWftJ^a 1 8 0 6 

m^fk 1 8 0 5*> b&^fc&Wi^Wt 1 8 0 4 tf^WltfS*! 

lC*9*1 8 0 2Sri«S*5„ St«?#18 0 
2 (^jeS cr WffcA2r#» 1801 <oMM.m.M f fc^fc * 
*S„ -trot #<£>«;&E6ftt f tt&fcflMR&Jl** 180 

ao-s^a 1803 ictti^j-rso 
[0136] zmfin&m^m 1 8 o 3 ttwuA^a 
20 1801 x-mm^ntz-iLt^mm^^xMi^^mm-r 

5„ ^Lt, -t©ieii:iiitA^*l»fSi 8 0 6^?> 

frfzL«mft46*wi^tmmfflW^® 1 s os^?,#^ 

*»i-So £*tfe<0»S*tt^*l 8 0 2«r8*£*S 
rrt (rfT 5 r. i K4 «9 , 1&^ffr 1 8 0 2 <&«*©»*HB 

30 ^«j2iSsrt-SW«H»cSr*»S„ *Lt, *e>fMilfngc 
fc*<5**^*i 8 0 2»:&ft:t»fB£ffi;>Jl-5„ 
[0137] 111 2 0 »4Stft:1f fRAQ-ffl^a 1 8 0 3 <£>Hf fig 

^^-r^n ^ 9 > i^m^, 2001 itt&ttfo 

^.tttH^a, 2 0 0 2 (4&*-^^ttffi^a. 2 0 0 3 

tt-g#iiB'j#a\ 2004 »4ra»»*w-»#a, 200 
5 t4gp^^^^«i^a, 2006 f4if«w^ti-m^a, 

2 0 0 7 (4Sr*if mttitJ^&XfoZ, 
[0 13 8] *£*flS^ttttl^a2 0 0 1 f4, BiteA^) 
?il8 0 1 A>feA*$*tSfirfl:BflfeWrt, STO«K?r 

fT5 0 *HS^ttW^f4^*«sjT?^Lfc7 1 xr^- 

mmc (v, h) sr-is:*ijBij^a2 0 0 3-i±i^-r5o 

fc£»j£-&ttt±»^a2 0 0 2f4, BflllA^fftl 8 0 1 

mztizffii&ttmmzLXMjfcfi.tiiiii%ft ? o 

Xm bfcSM!iH*«C (v, h) *»fc*f/S^ 
50 Sr— f6#iJ»J#a 2 0 0 3 — tB^ii-Sc, 



(13) 



10-2331 1 
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[0139] — a#UB'J*& 2 0 0 3 (4;&;£2tfS-£ttm^ 

i200 ifabAt>£ntitti&&temi&%:k£.%ttit>M. 
ttffifg2 0 o 2^e>A^$ttfc^^tttti^m^-g: 

i^Sti^-Cft, -GOSSIP— SL4v^ £tfs#^<z> 

*v\ ^ff^/w-^a vM*r?ft, £©tt*;a*»*5 
GOT*, r rotate J; «J *:<om%i&¥iM-rz> r i ^ pTtBf- 

ffMSBBftffic (v, h) k~m^mm^^»^wc2o 

[0140] KM&fflN-*¥ft 2 0 0 4 g#U8iJ*fk 

#HMfcl 8 0 6^P>A^J$H5il^ffifStf ig*feftBt 
Srfflwc, Lfc (1) StSTjaVTrettSMfr*:* 

C t (i, 



24 



AttttoffffiH&ttCl (x, y, z) 

2 0 0 5 ^Mlrt So 8B#i*t^&^© 2 0 O 5 (i 

tttt*M&w-**8: 2 o o 4a>f,A^£nfcBBtt#;mi:« 

gl 8 0 4Oilii:4fflv^ > *©sgtt$Mfr«r*>S* 
2 0 0 5 f*#«>/::#t^#: 1 8 0 2 <DU 

io (x, y, z) feffflBBlftil-tt^fl: 2 o o e^ttWrr 

[0141] ffflBH&tl-g^ft: 2 0 0 6 

O 0 5^^A^3^tvS#^-C#e>ttfc&|5^^ 

it(Oi:#<o»t£jfettW©|ffilliia«k«[C2 (X, Y, 
Z) Srflltvr, »#^Rte^aW«H*«H (X, 
Y, z) £#fc5 0 £©!Wlil»*tfHtt#«#<Bggtt£ 

**5„ WflSIB»©-«SrTSB (19) sS^i",, 
[0 14 2] 
20 [»19] 



H (x,y,x) = £ £ £ i- 



y,x) • C t (x+dx,y+dy,x+dx) 



(dx) l +(dy) , +(dx) t +l 



(1 9) 



rWJhfE (19) 5£tp, C2(X, Y, z) ragpsH^tfcw 
(X+dx, Y+dy, Z + dz) wilfriE&irfi&ifcS 

[0 14 3] o*9 4 ±E (19) 
d fc:*>«te©SMWIHft±© l ££©ITO8Btttt£©« 

[0 14 4] r.©»»?fJ#tJ::»-t-6W«BI«©W-J|K# 
KTfctMH-*-*. ttJ&AttHofWnfttftfftv^oiaE 

*«*fl:r*, Etta*** <^ft:-rs««T©»jj;^ai±i 

rra»9j otttt-vi»tA;AM(U«>lMinff: 
tta*ft< TfettJ&A]PXLv*&f£IR&&v\i 
[0145] #ijx.f£ia 2 1 li:*OMS;*t, H 2 1 

fte»?f|:i 8 0 2 tLfci#i: rr*»«?j a»»^b 
tc&fcm& G&Wffc 2 10 1, £iIH£ 2 10 2) L 
TV*. 5&jIMfc2 10 1, £Kft2 l 0 2ttt?«:i 
8 0 2T-£>5£tfc<S>TSB (*MftSrlBlbfctt^) (- l"T 

a»t>j 2103, 2 i o 4a*$s±L-ci^-5as, ^nz'ti so 



3»5 0 r.GOJ;?& rx^>9j 2 1 0 3, 2 1 04/55|§£ 
L-CV*fi:«:BflWw»Lr3*JCS*ttmSrff rxa» 
9 J 2 1 0 3, 2 1 0 4 Ltg»t5©T, iE 

fi?<£>^#te*g*tl-m&< , r-ca^j 2io3, 210 
4(Dj?tt\z-rbti, ttfc&omtiim&ftizkizte 

5 0 *©£#©|^BMfcttW:* ;&SHg>2 101, 

2Eiii^2 1 0 2 i: tPJCJ: 5 lc rt^otv^j ot, 

fctt-e#*v\ -co rra>9j ft, 
8^fle 1 8 0 2 iriij^-A^^©: 1 8 o 1 d*ttttfti£&lb 
^i&Htf^-ettfe^fls: 1 8 0 2±-e»*5»0fii 

524t5rt^>5 0 0*9, «?*1 8 0 2±UR 
**Wastt#*««H:»ttlWr«"C**5i3»t"C, fc5<t# 

tt»#!^#6>*bSi:#«Jfi*-*-5. *r-r?, r-ca»t»j 
KJ:*tt*attiEtt©»jcfi:jiSaJ#fo*t-5 <t 9 t>^*v^« 
* (HL&&) t-gfio r-c*»9j Ci5^tt(tlt'*» 
tct$ftBm-ZjEm<oMftMVi k ttM L T , Dflld^ofc t» 

[oi46] ^emmmmnn^m: 2 0 0 e ®«i3Sttf^ 




25 

2 o i -e*» &Hfc**c«>»*we?«a»e> i o^ss^tf 

Sritft-rSo W^fy/S 2 2 0 2 -CBulB^^ s/7°S 
2 2 0 1 d&^TiltRLfc 1 orogB^tfeW't'^p, i o 

7*5 2 2 0 2}Ct3V^TJl^bfe^<7>ia^{ifo5^:T»^ 

LTV^l/V^-tejSfcW^xs^S 2 2 0 

7"S 2 2 0 2(^*5V>Til^Lfc^.roifi#^$>S l^&il 

lR-f5o *l:^f y/S 2 2 0 5-ei!2^fy/S 2 2 

o 4 {^t3^/^TJltRb^^5m^fB^.X5'^s 2201 dts 

m-t?> 0 Lt, miBE^7 i S'7°S 2 2 o 5i^*5(tSW»f 
(YES) <£>4§-£-f4> R©^7 5-/S2 20 

6t*±ie (1 9) i&icm^^xmftrtVi<Dwmmmm% 

tt^Llfctg, S5IB^.X2'7 ,, S 2 2 0 3^15, HU 
fE^XS^S 2 20 5\Z*H-fZ>¥im$£3k& : g7£ (NO) 
titulE^Xs/^S 2 2 0 3^15, 
[0 14 7] ;«7T -7T'S 2 2 0 3 i^^TftufE^T- 
s/^S 2 2 0 2T-)liRL/c^©ja^^foS^:T(7)^;t:® 
#?U ^T7/S 2 2 0 7TJffitZXT?-7'S 2 

2 o 1 K^xm^tLn^m^^.x<Dm^n\^x±. 

£fToT^&V^/$5$);Jxl:f, HufS^Xs/7°S 2 2 0 2^ 
S/7°S 2 2 0 r©7rs'7°S 2 2 0 8m 

[0 148] Z.<7> £ 9 te%im%fr ?z.tl,z£<9, *»e> 
Hfe«*69SB^-^(7)^:rco^^*|-LT±t2 (19) S 

[0 14 9] *Rffl;>j3M£ 2 o o 7fi^ffiW^cH-^ 

0 o ex-nbtitcwmmmm^m^^x, 

[0150] m 2 3 ( a ) ttig 2 1 i^TF Lfclfc^ffc 1 8 

0 2x&z&%m<D±frmm*tb#)b<i>i%tz.i$ftMtf;2 

3 0 1WllIg7f-^190 1 (121 9 #88) romtew 
l-*H-5i£rffilI|-rfc5o m2 2<D&M&2 1 0 2<D (X 
*><5j 2i04*!ti:tv^gi«9M(£;M*M^ 

;frW&2 101 ■ft- r-cd^j 210 3 **iEft?^w 

«9 J (a58Si2 3 0 2MC > ^rCD^-ertlRiJ^llflA/ 

[0 1 5 1 ] *fc s El 2 3 (b) \-S.3r><D%'stW?&i<Dm 
BIHT-fcSc SP^-^2 3 0 1 <£> r-ca> 

<9 J IIJ:5gSg2 3 0 2 > gE»M2 3 0 3W IT^ 
<9 J ^J;5^ll2 3 0 5, g|5»M2 3 0 4(O \XH> 



(14) #HJp 1 0-2 3 3 1 1 
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9 J tiJ:S^Si2 3 0 6riW<?54§j?fi-:£CT^-5„ r 
^t>W Tt^Oj ti5Sgi2 3 0 2, 2 3 0 5, 2 3 

o 6 litti^©^©*tiS^©rFISiifll#i« < Xh , 

gp^^2 3 o 3 <z>&<i6&hmmiz.m<D{®ft 
MVttftf&i.ts:i<^x. ±te (19) ^m^^xwmm 
m$H%?&frz tm^^mffiMmfct>mbtiz>f%W2 3 0 

<^>SC^^^2 3 0 1, 2 3 0 3, 23 04fftofd\ 

10 mz&<<DnftMft%m^x*:tib<Dmffimm&H&#. 

fcT, iSS^ffWHiWt^&W^I-Si^ HI 2 3 (c) 
i£^-rtSS£T|&£ Lfc£<fctim 2 3 0 8 £#3 r t *5T* 

[0152] u±<D£?^*mi&(D]&m\mz>mm%im 

[0 15 3] ^Jfec0^irt3VNrSftMLfc*t^ 

20 -?y?-i/ym<Dmmm j $'m / xfmxh£< . mi&& 
[0154] *fc, *mm<v]tmx\-£mm*.t)^%i 1 8 

0 1 «@^T% #t¥ffcl 8 0 2 %®CW-W&W}^Wt 18 0 
4JCJ; ^tS^Tffi^ffcl 8 0 2±^(DHm^n^ 

ixt> y mrnrn 1 <z>mme>T&m<D x 0 1 s 0 

30 2 tt@^r*iii«;A^^ 1801 ^^ib^-tirT, 

1 80 2^ K£rl^B#JcJ*&U B&A^g: 18 0 

1 8 0 4 t&^#&ftoMffl^& 1 8 
0 5fi?FSi^So K*»feBlfeA**«l 8 

0 l Tt> j?t^DfSr«cT«« 

1 8 0 1S0*?#1 8 0 2<D¥*>h fr&M Lt'$pti, 

*<n&mmtmhtite< rt, t?fl:i 8 0 2of^ 

**r«9#l 8 0 2CDSEfti:1f#?r**Sr ty4ST?# 

-So 

[0155] (m4<z>mte<oMM) *&wvm4 

0 6<7>Wffim%ctf&ti:%b<OX&Z> 0 

[0156] ±&Ltcm3<7>mmv>Mmizio\,^xte. xt 
so fc&i&M(DWimmi&&*<D$.&m\,^x&ftMft(Dwm 



(15) 



VrfflW-l 0-2 3 3 1 1 
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[0157) h-ryf V^}£tt5tttJw*rUT 

v\ tt^fcl 8 0 2 tBSIfeA^Sl 8 0 1 tfSffl* 



r (x,r.O= £ £ L 
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*»&*A.T, *3K*SoJK«fc*5»t'5WffilH*«l (X, 
Y, Z) SrTfE (2 0) f£(D£5iZ.-rz o 

[0 15 8] 

H&20] 

k C* 

- (2 0) 



(dl) t +(<Jj) 2 +(dl) , 4l 



±12 (2 0) 5£4\ C0tt$>5gB5>^±c5j5#T, mi 

(20) 1 ^.coia^cc»*|-J£^.ro*r 

©l*i©rai©-»TMIftL-CV'»S. fl*a*i!l< B.o*MS 20 

[0 1 5 9] SP^^C0E<Orp)#(^ 
[0 16 0] 

[oi6i] *mw<x>m&AttmRv<mmiz£ 

[0 16 2] *^WwBf«6A^J^j5fe&U?SE^J: 

5^im^#-t-5o 40 
[ESWlffl^^lttW] 

[Hi] *«^o?^l WHMSw^lii^ffiSililfeA^^E 

[112] mmfaxtimmz-tertz^^T-^^vv—y 

[B3] RliBlftA*«0^a3»t5jMT#tff«i*iH#a«> 

[H4] ra«ikAyj«iEtJ8»t* i»*«xt*uHift*»e> 

[0 5] NM^*)|gaic:l8tfS*1M0tl9Mrifca»& 50 



[B6] P]|ffttAA»a^j3(t2«l»llittl^&A^#W 
#Srttffi-r5«!.g|«rfToT^Sttffi*-*-t-|a-efeS„ 
[17] Hfl|IilfeA*g?«fcl3»tS3!CflEiS«l^6>*ft#« 

[0 8] RIBfl(A*»ltlc43»t4^v^ , v-hTy'?->' 
[0 9] I^IHfftA/Jifi«fc*»t5iC*Httl*»?>«)*fT* 

[010] [^B^A^»g{c:^ttS*^#W^ro^t-g-» 
8tB&£7S-r0-C-fc-5<, 
[011] RB|feA^)*ltfc*J»tS*«»«!!3a©«fcS:S: 

ttt^-r^)0-efc5„ 

[012] mffiikAt>mmiz&i-tz>g-$i&<D&ftm®ifa 
[013] (^B^A^Ht-^tts^F^^r^i^m 

»&Sr*-r0-CfcS„ 

[0i4] fflm®LAt>mm\z-&tfz>0>&j$.c>ftnmm> 
w^^iftw-rs0-c'fc5o 

[015] ^WIfeA^^e^*i»t5#m^<?5tt*l5iiiflK^ 

[016] narftAASWic«»ts^U!t«>iittHtk«a 
[017] *&w<om2<Dmm<oi&miz.mz>mmAt)m 

[018] *^traw^3©HlfecD^l»^SHfifeA^^ 
[019] NHfl^8Bl£#t?S*9fl&tt4«0>*t 
[02 0] HMIAAS«i^tt«£#M««l¥ft«) 
[02 1] nHftAAttBlcd8(tS«E9flno rr*»9j 

^•T0T?fc5o 

[02 2] |BJB«A*«Klw33l-J-5»^ttK»i-SW 



(16) 



10-23311 
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So 

2 

3 ^ffi 

5 JftfW» 

6 

9 mm^v k^© 
i o 

1 1R ^ffljJi^X 
1 1 L ^{|iJl/^X 
1 2 

13 #*5gSS^Ktfe*n» 
l 4 IMfc^^e y 

1 5 &?fzmmmm$ 

l 6 -&^pj&:r— **R»gB 

l 7R ;&ffli^X(^JRflfc«Kffl 

l 7L ;£«i^X<^«|ft«6H 

1 0 1 R 

1 O 1L jR9 

1 O 2R ^7*~ vHri^lf- 

1 0 2L 4 iS-tels-V- 

10 3R A/D3Sft*B 
10 3L A/D^M 

1 0 4 R e*»{t ^aas 

1 0 4 L KffeA ^agfl 

1 0 5R «t9ft:5MBtt 
1 0 5L 

1 0 6R X— A$fJ^3g|5 

1 0 6L X— AffifJ»*B 
1 0 7R — #*f| 

1 O 7L !7;i— 

1 0 8 R |K 9 mfflt® 

i o 8 l st 9 mu^ms 

1 0 9R -Y;* — e^fe^K5>f^ 

1 0 9L >< vHrV-^ K9^f^ 
201 

2 0 2 (M^agfS 
2 0 3 uy— X/K^> 
2 0 4 ^T^gtf 
2 0 5 fS^SP 
2 0 6 ^MtttUA 

2 0 7 fM&Xtl'i^V — y (I/F) 
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2 0 8 a ^^ey 
2 0 8 b ^^ey 
2 0 9 a 7«^y 
2 0 9 b T^y 
2 1 0 ?y^WJ» 

2 11 ^g^gfl 

3 0 0 -^-f ^ n n >^t: 0 ^ — ^ 

3 0 1 ^^ey 
3 0 2 Hffe^S^SSB 
10 7 0 l R tLOm®. Ofr{B0H«) 
7 O 1 L ftfrBHfe (£NMfc) 
7 0 2R 3iy^tta«La«fP 
7 0 2L aij/^ttHiSOfaep 
7 0 3 ft^Htt^^tttti^affi 
7 0 4 ^Bffife»lSjR»ttl«La» 

705 ^mmtimmmi® 

7 0 6 v>3 >-ffitiRW£f&MU 

707 *fT#ttf«»**a«fa«B 

7 0 8R ^^ttW^SSC 

20 7 0 8L ^m^ttta^a® 

7 0 9 IjHE-T*— ^JimtofflBP 
7 10 i/^r^ u 

iooia ^nzmrn 
iooib nt?*** 
1002a mm%k<om&®Mn 
1002b wmik<oM&w$sM 

1003 mr zmm<om&&m& 

1004 *?b ^m^mmmu 

1 0 0 5 ^7^g{5 

30 iioo #btiitwm*bi*&b<D#&#&m»ftt> 

110 1 «£?fle 

110 2 WiP: 
1110 7<D±j& 

112 0 «*#(D*fT#««&*a+S#^*/^ffiM 

1 2 0 0 $)S8^lt6^^7^ 

12 0 1 fcSffijftKiSttS** 9<0±jR 

1 2 0 2 fc5W^{-*3tt^^^ 7^±^ 

1 2 0 3 fc5gmi-*5tt5;*M 

40 12 10 TK^-tr/VCD— gfl 

1 2 2 0 #J5^IMft 
12 2 1 

1 2 2 2 #J5«EIMft 

1 2 2 3 «05#£|MI 

1224 w&m^m 

12 2 5 

1226 mzmftB 

1 2 2 7 *2J£tt#jg| 
1 2 3 0 W9«£L&S$*bfc 
50 1 2 3 1 &Wfc<OK<DMVt 



(17) 



0-2 3 3 1 1 



31 




32 


1 2 4 0 ir >^ffic£>®rB 


* 1 9 0 2 




1241 ±>^m(oms 


2 0 0 1 




1 2 4 2 tyfS(7)|rB 


2 0 0 2 




1243 ± y^m<Dm^ 


2 0 0 3 






2 0 0 4 




1 0 0 0 2 SCflEHIfe^fe^ftfT^ff « 


2 0 0 5 




10 0 0 3 ft*H«^fe^*«#«* 


2 0 0 6 




2 0 0 0 0 SC#:liSffe^e>^fttT#ffif« 


2 0 0 7 




2 0 0 0 1 irfrB«^e>^>llf?#W» 


2 10 1 




20002 &fcmi&frh<D&n%\%m 


10 2 10 2 




2 0 0 0 4 ***«abfc«©*fT#«« 


2 10 4 




1 5 0 0 0 fcSSjR-CfifclWfll* 


2 3 0 1 




15001 


2 3 0 2 




1 5 0 0 2 *>5aj»-C*fcl«flEW« 


2 3 0 3 




15 0 10 i!HiK*tJ*5>Srl»v^fclf*fl|f« 


2 3 0 4 




15 0 11 fl£SSKAtJ^^Sr^v ^^ilV^1#*R 


2 3 0 5 




15 0 12 jftffiR#tlS#*l&^fc»ft«« 


2 3 0 6 




18 0 1 BHfcA*J#g: 


2 3 0 7 




1 8 0 2 $t^& 


2 3 0 8 




1 8 0 3 SEffcttfftfcyi*® 


20 2 4 1 


X*P£ttS]iiffe 


1 8 0 4 W^WJ&Wl^Wi 


2 4 2 




1 8 0 5 «tE9«»nMff #a 


2 4 3 




19 0 1 EKB^^— ^ 


* 




[121] 




ims] 




11R<i' ; 



1 mfc^^eTI 




M 



M 



(a 


,b) 


N 








N 





ftffl^l 0-2331 1 



[012] 



101R«U 102R2O~y fe>t 
jr* 103R 208a 




101L&U 102L 85 



[03] 



201 



J" 



31 



300 



31 



mm* 



302 



31 



[010] 



1001a 



1002a 



301 



ftff#ttffl 













1001b 



1002b 



1003 



ftfr*««<o 





11 4] 



,1101 1120(^0,20) 

HlOfrb.C) ^ 




i:i.u.i.(.j.i.Lj.t..L« 




0-2 3 3 1 1 



[B4] [Hi 9] 





120] 




2003 



2004 



r 



2005 



2006 



2007 




7] 



701 R 



701 L 




mm 



Tj 



703 


705 



















702L 



704 



708R 



708L 



eat* 



IT 



709 



710 



707 



708 



(21) 1*i¥l0-2 3 3 l 1 



[09] 




[01 1] 



(a) 



2002V, 



20020 



20022 



a(2oooo) &zn&'c<»mft%iim 

0(20001) T<OAff 

□ (20002) **0>*fijfc T©AfT*1S« 



(b) 



^(20003) ME^ftnaa>Afr»n«i 



(22) 



0-233 



1 3] 



4-4- 



J L 



t 



OZWO 



□ Zn^r 



IB15] 



[017] 



1102 



1100^ 




# 

rTPTITTTTTT-n ' 
l.i.LJ.J.LJ.l.LJ.i.U> 



[02 4] 





(b) 



15000 



tut 



15001 



(a) 




15002 



16010 15011 



(b) 



15012 




(23) 



0-2 3 3 1 1 



m i si 



1806 



1801 



1802 



TT 




1804 



1805 



Or 



1803 



[02 1 1 



[02 2] 




2104 



(a) 




C mm 



± 



I YES 



N£L 



I 



bfc? / 

YES 



S2204 



< 



c 



I YES 



V6S|~622Q B 



— SggQi 



3 



12 3] 



2302 




2303 2304 2306 
; _\^_ ( 2301 



2301 



(a) 




2307 




WMJflSFl 0-2 3 3 1 1 



(72)&w%- ?s)\\ mm 



